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EXECUTIVE SUMMARY

Watts Bar Nuclear Power Plant, Units 1 and 2
NRC Inspection Report 50-390/97-09, 50-391/97-09

This integrated inspection included aspects of licensee operations,
engineering, maintenance, and plant support. The report covers a six-week
period of resident inspection; in addition, it includes the results of an
announced inspection by a project engineer, engineering inspector, and
safeguards inspector.

Operations

0 In general, the conduct of Operations was professional and
safety-conscious. Good management oversight and self-assessment
activities were noted (Section 01.1).

0 Loss of feedwater caused by automatic isolation of feedwater heaters
caused operators to initiate a manual reactor trip. Operators responded
well to the loss of feedwater and subsequent trip. The licensee
determined that heater levels should have been monitored more closely by
Operations personnel (Section 01.3).

0 The licensee did not track lifted leads supplying trip signals to the 1A
main feed pump. This was a failure to comply with-the Tracking of'Tech
Spec Equipment Out of Service instruction and resulted in a non-cited
violation attributed to a poor maintenance procedure (Section 01.3).

0 NRC inspectors identified a number of minor material condition
deficiencies which were not identified for repair by the licensee
(Section 01.4).

0 Licensee response to a reactor coolant system leak was well coordinated
and timely, and the event was thoroughly analyzed (Section 04.1).

0 Good oversight of simulator training was noted (Section 05.1).

0 A continuing strength was noted regarding implementation of aggressive,
self-critical corrective action and self-assessment processes (Section
07.1).

0 One problem was noted regarding the unplanned use of alternate members
of the Plant Operations Review Committee (Section 07.1).

0 A strength was noted regarding the methodology used to disseminate
industry operating experience to the plant staff (Seciton 07.2).
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Maintenance

0 Maintenance activities were, in general, performed in accordance with
procedure by knowledgeable personnel. The inspectors observed that the
documentation of work performed was typically good (Section M11).

0 The licensee's Cycle 1 outage overview documented good outage
performance from the perspective of removal of operator work-arounds,
removal of temporary alterations, leak repair for removal of catch
containments, design change implementation, and completion of site
attention items. The outage critique process yielded many valuable
lessons learned (Section M2.1).

0 The freeze protection program was adequately implemented. One minor
problem was noted, in that, the program owner was not being informed of
all problems identified (Section M2.3).

Engineering

* Engineering support for routine and emergent activities was thorough,
responsive to site needs, and technically sound (Section E1.1).

0 The licensee's design control program was implemented in accordance with
the licensee's commitments to American National Standards Institute's
N45.2.11-1974 (Section E1.2).

0 Post-modification test results met specified test acceptance criteria.
Plant procedures impacted by plant modification were revised to
incorporate design change information (Section E1.2).

0 The licensee responded well to an industry-identified protection system
logic testing problem (Section E2.1).

* Incore flux mapping after refueling determined that power distribution
throughout the core was within allowable limits and hot channel factors
were within allowable limits (Section E2.2).

0 The licensee discovered three broken bolts on the steam generator upper
lateral supports. Engineering determined the most likely cause of
failure to be stress corrosion cracking. A thorough evaluation was
performed and a good sample testing program implemented (Sectin E2.3).

0 The intake pumping station pump bays were inspected during the outage.
and found to be in good condition. Results were appropriately
documented by the licensee. Good prestaging of equipment for repair of
essential raw cooling water pumps was noted (Section E3.1).
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Plant Support

0 Routine observations found good control, of radiological areas and
personnel monitoring (Section R1.1).

0 Good licensee oversight of chemistry results was noted (Section R1.1).

* The chemistry manager adequately addressed an issue involving
documentation of failed components (Section R8.1).

0 The licensee performed well in three drills, one of which was an
off-hours activation. Good strategies, prioritization, and
communications were noted as well as a good critique process. A good
initiative regarding pre-established injection water sources was
implemented well (Section P5.1).

0 General observations of security activiites found good performance
(Section S1.1).

0 Through observations, discussions with security force personnel, and
document review, it was noted that the licensee used compensatory
measures that ensured the reliability of security-related equipment and
devices. However, on November 17, 1997, the licensee, during routine
maintenance, failed to properly compensate for removal of a vital
barrier at the auxiliary building. This resulted in a non-cited
violation (Section S1.1).

0 The evaluation of the protected area access controls for packages,
personnel, and vehicles revealed that the criteria of the Physical
Security Plan were being followed.

0 The licensee was complying with the criteria in Chapters 6, 8, and 10 of
the Physical Security Plan and Security Plan Implementing Procedures for
alarm stations and communications (Section S2.2).

' The licensee's intrusion detection systems and assessment aids were
functional, well maintained, effective for both covert and overt
penetration attempts, and met licensee commitments (Section S2.3).

0 The review and verification of commitments of selected security and
administrative procedures did not identify any inconsistencies or
noncompliance (Section S3.1).



Report Details

Summary of Plant Status

Unit 1 began this inspection period operating in Mode 5 in the Cycle 1
refueling outage. Unit 1 achieved criticality on October 18, 1997. A manual
reactor trip occurred on October 19 due to automatic isolation of feedwater
heaters while making preparations to connect the generator to the grid.
Unit 1 was restarted October 19, connected to the grid October 20, and reached
100 percent power on October 27.

Unit 2 remained in a suspended construction status.

I. Operations

01 Conduct of Operations

01.1 General Comments (71707)

Using Inspection Procedure 71707, the inspectors conducted frequent
inspections and reviews of ongoing plant operations and performed a
general walkdown of an Engineered Safety Feature (ESF) system. This
included routine control room observations, crew turnover observations,
evaluation of self-assessment programs, attendance at the daily planning
meeting, review of tagouts, and observation of assistant unit operator
(AUO) rounds. In general, the conduct of operations was good including
response to the October 19 reactor trip and response to a reactor
coolant system (RCS) leak. The licensee's self-assessment program was a
strength including assessment of outage performance.

The licensee identified that the solid state protection system (SSPS)
leads supplying the feedwater isolation signal trip to the 1A main feed
pump (MFP) were lifted for maintenance while the feed pump was out of
service and not documented in limiting condition for operation (LCO)
tracking. This was treated as a non-cited violation (NCV) and is
discussed in Section 01.3.

A negative observation was the number of minor material condition
deficiencies identified by NRC inspectors which were not identified for
repair by the licensee. This was attributed to lack of full attention
by personnel after the outage.

The licensee identified an inadequate clearance which inadvertently
isolated cooling water flow to the room cooler for the 1B residual heat
removal (RHR) pump. This was treated as a non-cited violation and was
discussed in Section 01.2.
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The inspectors also conducted a walkdown of the 120 volt ac vital power
system. System alignment was in accordance with Standard Operating
Instruction (SO0)-235.01, 120V AC Vital Power System, Revision 3, and
material conditionwas satisfactory.

01.2 Inadequate Clearance (71707)

On October 6, 1997, the licensee implemented Clearance 1-HO-97-1585
which isolated cooling water to the 1B RHR room cooler. This rendered
the required 1B RHR pump inoperable for long-term operation. On the
same day, an AUO noted higher than normal temperatures in the pump room
which led to the licensee identifying the problem. The inspector held
discussions with licensee personnel and reviewed licensee documentation
of this problem contained in Problem Evaluation Report (PER)
WBPER971136.

The licensee's evaluation and corrective actions were adequate for the
problem.- The originally written clearance contained a note that the
implementation would isolate cooling to several coolers. Nevertheless,
a tagging supervisor (senior reactor operator) authorized implementation
when the RHR pump was required to be operable. The licensee's procedure
does not allow clearance approval by the tagging supervisor and had been
misunderstood by some personnel. Corrective actions included discussion
of the event with unit and tagging supervisors, personnel counseling,
and a review of other active clearances. This non-repetitive,
licensee-identified and corrected violation is being treated as a
non-cited violation (NCV) consistent with Section VII.B.1 of the NRC
Enforcement Policy. This is NCV 50-390/97-09-01: Failure to Follow
Procedure for Clearances and Inadequate Clearance.

01.3 Reactor Trip Response (71707) (92901) (93702)

a. Inspection Scope

The inspector interviewed Operations personnel and reviewed plant data
in response to the reactor trip on October 19, 1997.

b. Observations and Findings

The inspector responded to a reactor trip which occurred at 9:50 a.m. on
October 19, 1997. Interviews with control room operators indicated that
the reactor was manually tripped following a loss of feedwater due to
automatic isolation of the high pressure feedwater heaters on high
level. Plant equipment responded as required with the exception of the
1A MFP which did not receive a trip signal as required after a valid
feedwater isolation occurred.

Review of plant data indicated that the reactor was operating at 12
percent power and operators were preparing to connect the main generator
to the grid. Feedwater to the steam generators (SGs) was being supplied
by the standby MFP. In response to a low flow condition on the standby
MFP and lowering levels in the SGs, the operators reduced reactor power
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by manually inserting control rods and manually started all three
auxiliary feedwater (AFW) pumps. Approximately one minute after SG
water levels reached the low-low level alarm setpoint, operators
manually tripped the reactor.

The cause of the event was automatic isolation of the high pressure
feedwater heaters due to high level. At low power level with the main
generator not'supplying power to the grid, the extraction steam supply
to the high pressure feedwater heaters was still at a vacuum and there
was insufficient differential pressure across the heaters to force
drainage to the main condenser. Operators should have been alerted to
the high level condition by a heater high level alarm, but the alarms on
the in-service heaters failed. Another contributing cause was that only
two of the three high pressure heaters were in service. If all three of
the heaters were in service, the level rise due to condensing extraction
steam would have been slower and the high level condition might not have
occurred. High and intermediate pressure heater drainage at low power
was a known problem at the plant and a design change had been made to
the intermediate pressure heaters to improve their drainage at low power
by installing a bypass to the main condenser. Although the high
pressure heaters drained either to the intermediate pressure heaters or
through a bypass to the condenser, all drain paths were above the high
pressure heaters in elevation and thus required some differential
pressure as a driving force.

The licensee made procedural revisions regarding feedwater heater level
control between turbine roll and main generator synchronizing. The
licensee also developed enhanced "just in time"'training for placing
feedwater heaters in service and conducted Operations and Technical
Support personnel training on the'event. The licensee verified proper
function of heater high level alarm switches on Heaters 1, 2, and 4 (A,
B, and C) and verified proper function of the high-high level switches
on the Al, Bi, and Cl heaters. The licensee planned to evaluate, the
reliability of the level switches on PER WBPER971322.

After the reactor trip, a valid feedwater isolation signal occurred and,
although the 1A MFP was not in service, it did not receive a trip signal
as required. Investigation revealed that wires had been lifted in

.accordance with Instrument Maintenance Instruction (IMI)-46.007, Main
Feedwater Pump Turbine 1A Governor Valve Control Calibration,
Revision 1, which rendered both trains of SSPS to the 1A MFP inoperable.
Since the 1A MFP was not in service, LCO entry was not required.
However, Site Standard Practice (SSP)-12.56, Tracking of Tech Spec
Equipment Out of Service, Revision 5, required the affected equipment to
be tracked in LCO tracking, which it was not.

The licensee determined the root cause to be that IMI-46.007 was
deficient in that it did not clearly convey to Operations the equipment
being disabled. The IMI also did not request an evaluation by
Operations for entry in an LCO or LCO tracking. Immediate corrective
action included evaluating open work packages for impact on systems
which could have required LCO tracking. No deficiencies were found.



4

Long term corrective actions consisted of review of IMIs and electrical
maintenance procedures for correct inclusion of LCO entry and tracking
evaluations.

This non-repetitive, licensee-identified and corrected violation is
being treated as an NCV consistent with Section VII.B.1 of the NRC
Enforcement Policy, NCV 50-390/97-09-02: Failure to Enter LCO Tracking
for Feedwater Pump Trip Circuit.

c. Conclusions

The operators anticipated required actions and manually tripped the
reactor and initiated auxiliary feed flow prior to automatic signals
from the SSPS. Operator response to the trip was appropriate and in
accordance with procedure.

Plant startup was conducted in an abnormal lineup with the 1C high
pressure feedwater heater out of service. This exacerbated the known
problem of the high pressure heaters not draining until the main
generator was connected to the grid and loaded. A procedural weakness
was identified in that no specific caution or step required operators to
monitor and maintain heater level during startup.

The inspectors concluded that the licensee's corrective actions for
automatic isolation of the high pressure feedwater heaters during
startup were adequate and timely and addressed the root cause and
contributing causes of the event. The inspectors concluded that the
licensee's corrective action for the failure to track lifted SSPS leads
was timely and comprehensive.

01.4 Operator Rounds (71707)

The inspectors noted numerous examples of minor material condition
deficiencies which had not been identified by operating personnel.
Examples included:

* Ten percent rise in humidity in lower containment due to a rise in
containment temperature.

* Burned out equipment and area lights, including the B-B spent fuel
pit pump operating lights.

* Active leak from the RCS from gage valve 1-EQIV-62-97E on the 1A
seal injection filter differential pressure gage.

* Unmarked hoses hooked to the charging pump suction piping vent
valves, VTV-62-512 and 513, a radiologically contaminated system.

A handswitch label in the IA-A diesel generator (DG) room,
1-HS-67-66B, was found to have a handwritten correction on it.
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Oil soak pads saturated and not dated as required by plant
expectations.

Source of water covering the Unit 2 side auxiliary building
elevation 737 penetration room floor.

Graffiti on chillers in the form of operator aid markings around
meters.

The inspectors concluded that operators were not devoting sufficient
attention to identification and correction of material condition
problems after the recent refueling outage. Management responded
rapidly to the inspector-identified problems and reinforced high
standards of awareness and questioning-attitude among operators. The
identified deficiencies were corrected or scheduled for repair.

04 Operator Knowledge and Performance

04.1 Response to Reactor Coolant System Leak (71707) (40500) (93702)

On October 15, 1997, the RCS vessel flange leakoff high temperature
alarm actuated which indicated a possible leak by the vessel o-ring.
The licensee quickly assembled a technical team to assess the problem
and determine possible sources of leakage. All plant indications were
reviewed as well as possible water pathways and possible causes of the
high temperature alarm. Field walkdowns were also immediately
initiated. The licensee found two RCS drain isolation valves leaking
and was able to quickly isolate the leak and adequately explain the
plant response. The RCS drain line flows to the reactor coolant drain
tank (RCDT). The flange leakoff also goes to the RCDT. High
temperature pressurized water back-flowed to the leakoff line causing
the alarm. The alarm cleared when the RCS leak was isolated. The
inspector observed the licensee actions in response to the event,
observed plant parameters, reviewed plant drawings, and held discussions
with licensee personnel.

The licensee responded to the event with a well-coordinated, thorough
team effort. The leak was quickly isolated, and the event was analyzed
thoroughly and in a timely fashion.

05 Operator Training and Qualification

05.1 Simulator Observation (71707)

The inspector observed a portion of a simulator exercise and observed
the training critique process after the exercise during an Operations
crew requalification. The crew performed acceptably; however, some
weaknesses were noted and were properly critiqued by the training
personnel. The evaluation process was well-coordinated and thorough.
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07 Quality Assurance in Operations

07.1 Licensee Self-Assessment Activities (40500)

The inspectors reviewed various self-assessment activities which
included the following:

* Observation of Management Review Committee (MRC) meetings;

* Review of Nuclear Assurance (NA) assessment activities and
findings;

* Observation of two Plant Operations Review Committee (PORC)
meetings;

Observation of a Human Performance Steering Committee meeting.

The licensee continued to implement aggressive, self-critical corrective
action and self-assessment processes. This was considered to be a
continuing strength. Thorough assessments were implemented by the NA
group for outage activities. A good questioning attitude was exhibited
at MRC and PORC meetings. Good management attention was being given to
human performance issues. One problem was noted regarding the PORC
meetings. Periodically, alternate representatives have to be called to
establish a quorum. The inspector observed that two alternates had to
be called at the time one meeting was scheduled, and these alternates
had not had the opportunity to review the material to be covered in the
meeting ahead of time which is the practice. This indicated that better
planning by the primary representatives was needed. The licensee
acknowledged-the inspector observation and indicated that corrective
actions would be taken. One problem was noted regarding a poor
evaluation on a Maintenance PER which is described in Section M7.1.

07.2 Operatinq Experience Feedback

a. Inspection Scope (40500)

The inspector reviewed licensee's procedure NAPD-3, Managing the
Operating Experience Program, Revision 0. This procedure provides the
guidelines for processing operational experience (OE) information
received both within and outside the licensee's organization. The
inspection focused on the quality of OE group self-assessments, actions
taken to resolve PERs identified with the OE program, assess the
tracking and backlog status of open OE items and the timeliness of
processing and screening OE information.

b. Observations and Findinqs

The OE group conducted a self-assessment in August 1996. The
self-assessment identified "areas for improvement" and "areas of
weakness." PERs were issued to resolve the weakness items. The
inspectors concluded that the self-assessment had been thorough and that
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the findings were substantive. An Operating Experience Feedback (OEF)
self-assessment is planned in March 1998.

The OE group conducts weekly screening meetings of OE materials. These
meetings are routinely held on Thursday with participation from the
corporate office and each of TVA's operating nuclear plants (Browns
Ferry, Sequoyah, Watts Bar). A review of open OE items from the
previous week(s) and the screening of new OE items is discussed at the
meeting. The screening of new OE items is made to determine whether an
OE item will require action, be issued as information, or a
determination made that an item is not applicable. Records of these
meetings are maintained on file in the form of meeting agenda and
minutes. The participation of corporate and TVA operating nuclear
plants provided for a uniform method for processing OEF materials
pertinent to plant safety and demonstrates a commitment to problem
identification and resolution.

The inspector reviewed the-backlog status of open OE items. The
tracking report indicated that all open OE items had been processed and
assignments made for action as required. The inspector determined that
the backlog was not excessive and no OE item had been deleted or
deferred. The processing of OEF information indicates that the OE items
are being evaluated and utilized in a timely manner.

The inspector noted that the licensee had incorporated OE feedback
information into several routine programs used at the site. The
inspector observed that relevant OE issues were discussed at the morning
meeting and placed in the Plan of the Day when an issue is pertinent to
activities in progress such as the recent refueling outage. Other
methods used to disseminate OE information to the plant staff includes,
issuing bulletins, news letters, and Improving Human Performance and
Operational Performance (IHOP). The IHOP program uses a questionnaire
to measure how well the distribution of OE information is being
communicated to the plant staff. The IHOP program provides awards to
individuals that score well on a quiz given monthly on OE materials
issued through bulletins and site newsletters.

c. Conclusions

The Operating Experience Program was determined to be effective. The
completed OE evaluations reviewed were acceptable. The OE staff
self-assessment was thorough. The weekly status meeting, status
reports, and OE tracking provide for good program oversight. The
methodology used to disseminate OE information to the plant staff was
viewed as a strength.
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II. Maintenance

M1 Conduct of Maintenance

M1.1 General Comments

a. Inspection Scope (62707) (61726)

Using Inspection Procedures 62707 and 61726, the inspector observed all
or portions of the following work orders (WOs) and surveillances and
reviewed associated documentation:

* WO 97-016145-000, Replacement and Testing of Eagle Power Supply

* 1-SI-0-53-B, 18-Month Verification of Remote Shutdown Transfer
Switches for Train B Equipment, Revision 1

• 1-SI-0-20, Hot Channel Factors Determination, Revision 4,

* WO 97-011197-003, Install Monitor Tank Flush Line

• 1-SI-99-10-A, 31-Day Functional Test of SSPS Train A and Reactor
Trip Breaker A, Revision 2

* WO 97-011849-000, Change Out Reactor Coolant Filter

b. Observations and Findings

The inspectors observed the activities identified above and concluded
that they were being performed by qualified personnel and that work
instructions were followed. During the observation, the inspectors
questioned the licensee's personnel concerning the work being performed,
and, in most cases, each individual was very knowledgeable of the
task(s) being performed. The inspectors also observed that work
activities were properly documented and problems encountered during the
performance of the work activities were appropriately resolved. One
exception to this was documentation of the assembly of the B safety
injection pump which is discussed in Section M3.2.

One problem with maintenance control was noted after the reactor trip on
October 19. The SSPS leads supplying the feedwater isolation signal
trip signal to the 1A MFP had been lifted for maintenance and were not
entered into LCO tracking. This is discussed in Section 01.3.

c. Conclusions

The inspector concluded that maintenance activities were adequately
performed and that Maintenance provided good support to resolve plant
equipment or component problems. The inspectors concluded that the
documentation of work performed was typically good.
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M1.2 Heater Drain System Maintenance Rule Evaluation (62707)

The inspector also reviewed the licensee's requirements regarding the
heater drain system (HDS) involved in the reactor trip described in
Section 01.3 and reviewed the licensee's evaluation of the event in
accordance with the Maintenance Rule. The inspector confirmed that the
HDS is included on a system basis in the Maintenance Rule Program. The
component failures (level switches) involved in the:trip only perform an
alarm function and, therefore, the licensee determined that a
maintenance preventable functional failure did not occur. Also, plant
performance criteria was not exceeded. The licensee's evaluation will
be reviewed in more detail. Inspector Followup Item 50-390/97-09-05:
Maintenance Rule Application to Level Switch Failure.

M2 Maintenance and Material Condition of Facilities and Equipment

M2.1 Outage Completion Overview

a. Inspection Scope (60705) (60710)

The inspector reviewed the activities completed during the recent
refueling outage and also reviewed the licensee's outage critique
process to determine if the licensee was appropriately supporting
operational needs and evaluating the outage for lessons learned. This
included review of documentation and sample field verification.

b. Observations and Findings

The licensee completed removal of all operator work-arounds, completed
removal of all temporary alterations, restored all previously furmanited
components, repaired 35 leaks for removal of catch containments, and
implemented 101 design changes. Also, the licensee completed 67 site
attention items including all of the outage backlog. These items
included annunciator problems, control room instruments problems, alarms
outside the control room, AUO rounds concerns, and disabled
annunciators. The design changes included a number of plant reliability
and trip reduction items including improvements in MFP reliability,
improving the auto-stop oil pressure turbine trip logic, adding a
warning annunciator for valve vault flooding, replacement of 500 KV
potential transformers, and other secondary plant reliability changes.

The licensee has established a critique process requiring all
departments to input items. At the end of the inspection period
approximately 400 items had been received which showed good
participation. In addition, 13 special critique items had been
established by plant management for review. Specific personnel for
followup of each area had been assigned. Although most of the critique
items were related to schedule and coordination, which can result
indirectly in improved safety, some also were more directly related to
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safety such as improvement in some surveillance procedures and
evaluation of the optimal plan for lower containment shielding.
Generally, the process appeared to be valuable in identifying areas for
improvement.

c. Conclusions

The licensee completed many work items during a recent outage which
removed operator burdens and also implemented a number of plant
reliability modifications indicating a good sensitivity to operational
support. Also, a good critique process was put in place to capture
areas for improvement.

M2.2 Solid State Protection System Power Supply Failure (62707)

On November 17, 1997, the power supply for Rack 7of the SSPS failed
leading to a number of control room alarms. The licensee had
experienced repeated failure of these power supplies previously due to
capacitor failures. The capacitors had all been replaced. The licensee
performed well in replacing the power supply, which the inspector
observed, and initiated a root cause evaluation. Although the root
cause was not finalized, the licensee indicated that the initial
evaluation showed that the capacitors had not failed. Further review
was ongoing via PER WBPER971375.

M2.3 Cold Weather Preparations (71714)

a. Inspection Scope

The inspector used the guidance in Inspection Procedure 71714, Cold
Weather Preparations, FSAR, paragraph 9.3.8, Heat Tracing, and
I-PI-OPS-FP, Freeze Protection, Revision 1, to determine whether the
licensee has effectively implemented a program to protect safety-related
systems against extreme cold weather. Areas of inspection included the
adequacy of the freeze protection program implementing procedure, freeze
protection checksheet implementation, the preventive maintenance (PM)
and calibration of freeze protection equipment, the corrective actions
taken to resolve previously identified deficiencies, and that
compensatory measures are identified to lessen the impact of severe cold
weather conditions.

b. Observations and Findings

(Closed-VIO-390/96-13-05: Failure to Establish Adequated Procedures to
Verify Operability of Freeze Protection Equipment. PER WBPER961191
documented several NRC identified concerns with the implementation of
the freeze protection program during an NRC inspection documented in
Inspection Report 50-390,391/96-13. The inspectqr reviewed the
following licensee actions taken to correct these problems:

Procedure 1-PI-OPS-FP-1 was revised to improve procedural guidance
and the performance of the monthly procedure checksheet used to
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walk down freeze protection equipment (thermostats, heat trace,
space heaters, etc.) to verify that they are functional.

The temperature recorders installed to continuously monitor heat
trace on safety-related systems previously had an inoperable paper
drive, and Operations personnel lacked a through understanding on
assessing recorder temperature data. The inspector noted that the
paper drives had been repaired and Engineering had provided the
Operations group with information on heat trace recorder use. The
inspector reviewed lesson plans used in training Operations
personnel on the overall objectives of the freeze protection
program and found them to be detailed and comprehensive. However,
during the inspector's walkdown of freeze protection equipment to
determine that freeze protection devices were functional, the AUO
was not sufficiently familiar with the heat trace temperature
recorders and the assessment of the recorder temperature data.
Operations management indicated that additional review and
refresher training would be provided concerning the use of heat
trace recorder data and recorder operation.

Plant Administrative Instruction (PAI)-10.17, Freeze Protection
Program, Revision 0, established a freeze protection program owner
(FPPO). The overall objective of the program owner is to ensure
freeze protection issues will be identified,; given proper
priority, and resolved in a timely manner. Other FPPO
responsibilities include the conduct of heat trace PMs, the review
of work requests (WRs) written on the freeze protection program,
and to ensure that special equipment used during emergencies to
prevent freezing of plant equipment is readily available. The
inspectors held discussions with the FPPO, (an engineer in the
Electrical Maintenance group) concerning program activities, PM
status, and status of deficiencies identified with freeze
protection equipment as Operations had completed two monthly
walkdowns of freeze protection equipment. The inspector reviewed
completed heat trace PMs and determined that the PM procedure
acceptance criteria and monthly test frequency requirements had
been met. The inspector noted that the FPPO monitors the WRs
issued to correct freeze protection equipment but had not been
apprised of deficiencies identified during the Operations group's
monthly walkdown of freeze protection equipment. Deficiencies are
recorded on the 1-PI-OPS-FP freeze protection checksheet. The
Operations group also maintains a computer printout entitled
Freeze Protection Work Activities. The FPPO was not aware of this
document. Operations management indicated that this information
would be made available to the FPPO.

The inspector walked down 1-PI-OPS-FP freeze protection equipment
checksheet for the auxiliary building, ERCW pumping station intake
structure, emergency diesel generator buildings, and examined the staged
materials available during emergency freeze situations. Overall, freeze
protection equipment and heat trace recorders were found functional
except for thermostats for two space heaters were found broken in the
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emergenncy diesel generator building. The AUO issued a WR to repair or
replace these thermostats. In addtion the inspector considers licensee
actions taken to correct VIO-390/96-13-05 to be adequate. This matter
is closed.

c. Conclusions

Overall, the freeze protection program was determined to have been
implemented. It was noted during the walkdown of freeze protection
equipment that temporary freeze protection devices (light strings,
plastic wrap, etc.) had been installed for those cases where repairs
were being made to permanent freeze protection equipment. Licensee
management had initiated actions to address concerns for refresher
training on the operation and use of temperature data from the heat
trace recorders and to provide the FPPO with all issues effecting freeze
protection equipment.

M3 Maintenance Procedures and Documentation

M3.1 Followup (62707)

On August 25, 1997, NRC referred an issue involving Johnston Pump
Company to the licensee. The issue involved shipment of a pump part
offsite for repairs without appropriate shipping controls. The licensee
responded in a letter dated September 24, 1997. The inspector reviewed
the licensee's documentation of the followup review. The review
appeared thorough. The licensee determined that a packing box had been
found defective for an essential raw cooling water (ERCW) screen wash
pump and had been shipped back to Johnston Pump Company for repair
without shipping papers. The licensee appropriately initiated PER
WBPER971143, which the inspector reviewed, to address the situation.
The licensee implemented appropriate corrective actions. No technical
problem was found. The licensee had documentation of the repairs which
had been performed at Johnston Pump Company and Johnston Pump Company
had initiated a nonconformance report to address the problem. Licensee
actions were considered adequate.

M3.2 Missing Safety In.iection Pump Mechanical Seal Screws (62707)

The inspector identified boron crystals under the mechanical seals of
the 1B safety injection pump and observed that only two of four screws
on the mechanical seal covers were installed. The 1B safety injection
pump had been rebuilt during the Unit 1 Cycle 1 outage. Further review
of this issue was ongoing at the end-of the inspection period. This is
Unresolved Item (URI) 50-390/97-09-03, Safety Injection Pump Mechanical
Seal Screws Missing.
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III. Engineering

El Conduct of Engineering

E1.1 General Observations (37551)

The inspectors observed Engineering support activities for emergent
problems and other activities such as PORC and MRC meetings. Specific
observations were made regarding an SSPS logic problem, reactor physics
testing, ERCW performance support, and a bolting analysis which are
described below. Good Engineering support was noted. Reviews and
evaluations were thorough, responsive to site needs, and technically
sound.

E1.2 Design Changes and Plant Modifications (37550)

a. Inspection Scope

The inspector reviewed actions completed by the licensee in connection
with the installation of plant modifications in order to verify
compliance with regulatory requirements and the design control program.
The following plant modifications were selected for this review:

Design Change Notice (DCN) W39251, SSPS SI Reset Relay plant
modification

* DCN M39293, Revise OT Delta T and OP Delta T Setpoint

* DCN M38623B, Spent Fuel Pool Storage Rerack

b. Observations and Findings

The inspector reviewed turnover package documentations for the above
DCNs in order to verify that design requirements had been satisfied.

DCN W32251, SSPS Surveillance Instruction (SI) Reset Relay Plant
Modification

The inspector reviewed the impact review forms completed by Operations
and System Engineering and determined that no site procedures required
revision as a result of this plant modification. The modification
review form completed by Instrumentation Maintenance listed SIs
I-SI-9910A and 1-SI-99-10B as requiring revision. The inspector
reviewed these SIs and verified that they had been revised to
incorporate setpoint changes for the time delay relays. Review of
Appendix H, Retest Control Form, Section 19.0, Test Description,
revealed that a post-modification test was performed on September 21,
1997. Additionally, the test description was described as an attachment
to WO 97-007999-000. Based on.review of this WO, the inspector
determined that the post-modification test was performed under the
control of the work control process and did not clearly describe
resolution of a test deficiency that was identified during performance
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of SI-99-10A. A retest was performed using a special test instruction
in lieu of the SI and test acceptance criteria was met. However, the
documentation failed to describe the reason'for the corrective actions
taken. In discussions with TVA management the inspector was informed
that the test deficiency was caused by failure to establish necessary
pre-requisite condition before starting the test. Additionally, a
special test instruction was used for completing the test because of the
narrow scope of the design changes which did not require implementing
all the SI requirements.

In additional discussions with the licensee, the inspector'determined
that TVA has identified problems in the areas of foreign material
exclusion, quality assurance records, and verbatim compliance.with
procedure steps among the craft. PER WBPER971247 was written to
evaluate potential trends in documentation deficiencies and to formulate
a broad and comprehensive corrective action plan in order to respond to
the noted deficiencies. This PER was revised to include additional
examples of observations and information from several sources obtained
during Watts Bar Nuclear Plant (WBNP) Unit 1 Cycle 1 outage. TVA
management intends to develop a corrective action plan to address all
issues documented on PER WBPER971247. Pursuant to this discussion with
TVA, the inspector concluded that inadequate description of the test
deficiency resolution was another example of inadequate description of
work activities already identified by the licensee. The inspector
considered this example to be of minor safety significance given the
fact that a retest was performed and test acceptance criteria was met.

The inspector reviewed Appendix B, Work Completion Statement, and
verified that the'drawings which implemented the scope of the DCN had
been revised to reflect as-built plant configuration. No deficiencies
were identified with the implementation of plant modification DCN
W39251.

DCN 39293-A. Revise OT Delta T and OP Delta T Setpoints

Post-modification test requirements delineated on the test specification
form required-theinstrument loops to be functionally tested and
calibrated in accordance with values listed on the revised setpoint and
scaling documents (SSDs). Additionally, the impact review forms
identified numerous SIs that needed to be revised prior to return to
service or before closure of the plant modification. Performance of the
SIs was intended to satisfy post-modification test requirements for DCN
39293-A. The inspector reviewed selected SIs in order to verify that
the SIs had been revised to incorporate new values specified on the SSDs
and that the SIs had been implemented to satisfy post-modification test
requirements of calibrating and functionally testing instrument loops
per the-revised SSDs.
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Procedure 1-SI-68-1, 18 month Channel Calibration RCS Loop 1 Delta T/T
Avg. Channel 1-LPT-68-2 (T-411/412), was verified to have been revised
per SSD-1-T-68-2, Revision 3. Loop components identified on SSD-1-T-68-
2'were verified to have been revised to incorporate new as-found and as-
left tolerances.

The inspector reviewed WO 970489800, Procedure 1-SI-68-1, dated
September 9, 1997, and verified that the SI had been performed and all
Technical Specifications ( TS) and other requirements had been
satisfied.

Procedure SI 1-SI-68-12, 18 Month Channel Calibration Reactor Coolant
Flow Loop 1 Channel 1 Loop 1-LPF-68-6A, Revision 1, was reviewed.

Selected loop components were verified to have had their
as-found/as-left tolerances revised in Section 5.3 to incorporate values
delineated in SSD-1-F-68-6A, Revision 1.

The inspector reviewed WO 970471900, Procedure 1-SI-68-12, dated
September 24, 1997, and determined that a partial performance of the SI
had been completed. In discussions with TVA management, the inspector
was informed that the rack portion of the SI had been completed under WO
97-0471901. The surveillances completed under both WOs fully satisfied
all Technical Specifications (TS) surveillance requirements. Procedure
SI 1-SI-3-13, Day Channel Operational Test and 18 month Channel
Calibration Steam Generator Level Trip Time Delay Channel III, Loop
1-LPL-3-38T (L-519-549), Revision 2, was reviewed.

Section 5.1.B of the SI was verified to have been revised to incorporate
the TS allowable value.

Other loop components identified on the SSD, which were listed in
Section 5.6 of the SI, were verified to have been revised to incorporate
new as-found/as-left tolerances.

The inspector reviewed WO 971180900, dated October 10, 1997, and
verified that the SI had been successfully performed in order to satisfy
post-modification test requirements delineated on DCN 39294A test
specification form.

Procedure 1-SI-68-23, 18,Month Channel Calibration Reactor Coolant Flow
Loop 4, Channel III, Loop 1-LPF-68-71D (F-446), Revision 1, was reviewed
and selected loop components were verified to have had their
as-found/as-left tolerances revised in Section 5.3 to incorporate values
listed in SSD-1-F-68-71D, Revision 1.

The inspector reviewed WO 970462201, Procedure 1-SI-68-23, dated
August 18, 1997, and verified that the SIhad been performed and all TS
and other requirements were satisfied.
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The revision status of the following plant procedures was determined by
review of the revision logs which showed that the procedures had been
revised in response to the implementation of DCN M-39293.

The inspector concluded that the licensee had revised the procedures
listed on the modification impact review forms and that applicable Sis
had been implemented in order to satisfy post-modification.test
requirements for plant modification DCN M39393.

DCN M-38623B, Spent Fuel Pool Storage Rack

This plant modification was revised in order to have the DCN implemented
in stages. Stage 1 involved completing the work depicted on the design
change authorizations and performing drop tests on a minimum of 24
cells. Stage 2 required performing drag tests on a minimum of 358 fuel
cells. In Stage 3, the remaining fuel cells were drag tested with the
exception of cells that were inaccessible. Omission of these cells from
drag tests requirements were documented in procedure 0-SI-79-1,
Verification of Fuel Cell Configuration.

The inspector reviewed WO 96-021060-018 which implemented Stage 2 work
activities. The documentation of work activities completed in Stage 2
was unclear as to whether or not 358 fuel cells were drag tested. WO
96-021060-019 implemented the work activities for Stage 3. Based-on
review of this WO, the inspector concluded that 1,372 fuel cells had
been drag tested successfully. Additionally, the inspector verified
that the 14 cells that were not tested were listed in procedure
0-SI-79-01 in accordance with the requirements of the post-modification
tests. No deficiencies were identified with the installation and
testing of DCN M-38623B.

c. Conclusions
The inspector concluded that installation and post-modification testing
of the plant modifications was in accordance with the requirements of

the American National Standards Institute (ANSI) N45.2.11-1974 design
control program. Post-modification test acceptance criteria
demonstrated that performance of the modified systems/components were as
described in the license amendment application and in the detailed
design documentation.

E2 Engineering Support of Facilities and Equipment

E2.1 Solid State Protection System Logic Problem (37551) (40500)

On November 19, 1997, the licensee, through industry contacts,
identified that an untested logic pathway existed in the SSPS. The
logic contains a one-out-of-two logic card which receives inputs of
steam generator hi level and valve vault flooding level. This card
outputs to a Universal two-out-of-four card which outputs a feedwater
isolation signal. During this logic test a P4 (reactor trip) input is
present into the universal card which results in one input to the
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feedwater isolation logic. Therefore, when the logic had been
previously tested, both inputs had not been tested for each train. The
Engineering staff promptly informed Operations personnel who entered TS
Surveillance Requirement (SR) 3.0.3 which requires testing within 24
hours. PER WBPER971383 was initiated.- A special test was developed,
and the logic was successfully tested by approximately 10:00 p.m. the
same day. This was considered an example of good Engineering support.

E2.2 Power Distribution (37551)

The inspector reviewed the results of incore flux mapping conducted
October 22 at 30 percent power and determined that power distribution in
the lead-test assemblies and throughout the core was within allowable
limits. The flux map was calculated using "INCORE 3D 7.4.2", a
copyrighted Westinghouse software. The inspector also reviewed
1-SI-0-20, Hot Channel Factors Determination, Revision 4, which
determines Nuclear Enthalpy Rise Hot Channel Factor (FN delta H) and
Heat Flux Hot Channel Factor (FQZ). Both FN delta H and FQZ were within
the limits specified in the core operational limits report for Cycle 2.

E2.3 Failed SG Foundation Bolts (37551)

The licensee discovered a broken 1.5 inch bolt in containment which was
determined to have come from the SG 4 upper lateral support ring girder
splice joint. Further investigation determined two additional bolts had
failed: one in a different joint on the SG 4 support ring and one from
SG 1 support ring. The remaining 125 ring girder splice joint bolts
were found to be intact.

The licensee"s central lab and Westinghouse could not conclusively
determine the cause of failure. The lab determined the bolt material
was the material specified by design. It was determined that the likely
cause of failure was stress corrosion cracking, caused by hydrogen
intrusion in the grain boundaries, resulting from long-term exposure to
high humidity under moderate temperatures during the construction
period. Since stress corrosion cracking phenomenon is alleviated by the
higher temperatures experienced during plant operation, no additional
failures are anticipated. Westinghouse determined that the ring girder
splice-joint could perform its function with up to 4 of the 16 normally
installed bolts missing.

The licensee performed non-destructive testing on a statistical sample
of the installed bolts. The minimum sensitivity was determined by
notching a spare bolt and found to be 0.029 inches. The critical flaw
size for the most extreme loading condition of the bolt was determined
.to be 0.037 inches. Fifty-six bolts were tested and no flaws were
found.
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Additional corrective actions planned included inspecting all bolts
during the Cycle 2 outage and evaluating whether bolt replacement is
warranted. The inspector determined that Engineering support for this
issue was timely, thorough, and technically sound and that corrective
actions were adequate.

E3 Engineering Procedures and Documentation

E3.1 Intake Pumping Station (IPS) and Emergency Raw Cooling Water Pump
Condition (37551)

The inspector reviewed the September 1997 inspection of the IPS pump
bays and reviewed pump performance monitoring data. The IPS inspection
was performed by divers and no significant deficiencies were reported.
The inspection appeared to be thorough based on the level of detail in
the report comments. Engineering evaluation of inspection report
comments was adequate.

The inspector reviewed ERCW pump performance monitoring and determined
that performance monitoring was performed at the required periodicity
and all pumps were within allowable performance parameters with no
negative trends. A positive observation was that design changes were
approved and leadmaterial staged for improved performance as the
necessity for pump rebuilds occurs.

IV. Plant Support

R1 Radiological Protection and Chemistry Controls

R1.1 General Observations (71750)

The inspectors routinely observed radiologically controlled areas to
verify adequacy of access controls, locked areas, personnel monitoring,
surveys, and postings. The inspectors also routinely reviewed chemistry
results. The licensee provided thorough daily oversight of primary and
secondary results. Good performance was noted in these areas with no
problems noted.

R8 Miscellaneous RP&C Issues

R8.1 (Closed) Inspector Followup Item (IFI) 50-390/97-05-02: Evaluation of
Chemistry Surveillance Failure Documentation. This item involved
adequacy of documentation of failures noted during activities performed
by Chemistry personnel. A formalized repetitive failure program was not
established in the Chemistry department and some activities are
performed by Chemistry personnel which could lead to discovery of
failures, such as calibration of gas analyzers. While no regulatory
requirement exists, the Chemistry manager indicated that guidance for
this documentation would be appropriate. The previous problem
identified was adequately addressed by the licensee in procedure
Chemistry Manual, Chapter 12.78, Calibration of the Orbisphere
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Model 3602 Oxygen Analyzer, Revision 2. The replacement interval for
the failed part was shortened. In addition, PER WBPER970660 was
initiated. The Chemistry Manager also instructed his personnel to
utilize the PER process for documenting failures. The inspector
reviewed licensee documentation of the above actions and considered
licensee actions to be adequate to address the item.

R8.2 (Closed) VIO 50-390/97-06-07: Failure to Document Personnel
Contamination Event. The inspector verified the corrective-actions
described in the licensee's'response letter, dated October 24, 1997, to
be reasonable and complete. No similar problems were identified.

P5 Staff Training and Qualification in Emergecy Preparedness

P5.1 Emergency Drill Observation (71750)

The inspector observed three emergency drills held during the period.
One was an off-hours Technical Support Center activation which the
inspector also responded to. The licensee was able to establish minimum
manning within the one hour requirement. During observation of the
drills the inspector noted that good strategies and priorities were
established and good communications were noted. One positive
observation was noted, in that, the licensee had pre-established
guidelines for possible water sources for RCS injection and utilized
these guidelines well. The licensee also identified a critique item
whereby these-guidelines could be improved by providing pre-established
alternate pathways. In summary, the drills were performed well with
good critiques noted.

Sl Conduct of Security and Safeguards Activities

S1.1 General Observations (71750)

The inspectors routinely observed security activities for conformance to
requirements which included protected area (PA) barriers, isolation
zones, personnel access, and package inspections. Barriers and zones
were well maintained and personnel performed acceptably.

S1.2 Compensatory Measures

a. Inspection Scope (81700)

Verify that the licensee employs compensatory measures when security
equipment has failed or its performance has been impaired and that the
compensatory measures employed do not reduce the effectiveness of the
security system that existed before the failure.

b. Observations and Findings

Three compensatory measures were evaluated and observed during the
inspection. Security officers were posted as compensatory measures to
observe the closed circuit television (CCTV) within the Central Alarm



20

Station as compensatory measures for intrusion detection zones 2, 14,
15, and 37. A security officer was posted as a compensatory measure for
a vital opening at the air intake on the south wall of the auxiliary
building. Also, on November 20, 1997, the inspector observed the
security force performing compensatory measures for loss of assessment
capability due tQ heavy fog. The officers were properly equipped and
were aware of theprocedural duties of their post.

On November 17, 1997, the licensee failed to compensate for a vital area
(VA) access opening. On November 17, 1997, at approximately 5:30 a.m.,
Modification Maintenance personnel removed the VA barrier (steel bar
grating) from the south wall of the auxiliary building, elevation 786,
prior to a security officer being posted to compensate for the lack of a
vital area barrier. Security was aware that Maintenance was removing
the barrier; however, Maintenance removed the-grating before requesting
a security officer be posted to compensate for the lack of a vital
barrier. Security was notified by Maintenance at 6:12 a.m., same date,
that the vital barrier had been removed, The vital barrier opening was
left unattended for approximately 42 minutes.

Paragraph 4.2.A of the Physical Security Plan (PSP) states, "Vital
equipment is located within a vital area (VA), which in turn is located
within the protected area (PA) such that access to vital equipment
requires passage through at least two physical barriers of sufficient
strength to meet the performance requirements of 10 CFR 73.55(a)."

Paragraph 4.2.C, of the PSP states, "Openings through VA barriers that
are greater than 96 square inches, with the least dimension greater than
6 inches, are protected so that the integrity of the ogerall barrier is
not decreased."

Paragraph 7.10.B, states; "When a substantial VA barrier, i.e., hatch,
is removed, an AMSF shall be posted to prevent unauthorized access."

As noted above on November 17, 1997, for approximately 42 minutes the VA
barrier at the south wall auxiliary building, elevation 786, was opened
without a member of the security force being posted, which resulted in
an opening that exceeded 96 square inches, with the least dimension
greater than six square inches that could have allowed access to the VA
without passage through two barriers. This non-repetitive, licensee
identified and corrected violation is being treated as an NCV consistent
with Section VII.B.I of the NRC Enforcement Policy. This is NCV 50-
390/97-09-04: Failure to Compensate for Removal of a Vital Barrier at
the Auxiliary Building.

c. Conclusions

Through observations, discussions with security force personnel, and
document review, it was noted that the licensee used compensatory
measures that ensured the reliability of security-related equipment and
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Wdevices. However, on November 17, 1997, the licensee, during routine
maintenance, failed to properly compensate for removal of a vital
barrier at the auxiliary building. This resulted in an NCV.

S2 Status of Security Facilities and Equipment

S2.1 Protected Area Access Controls

a. Inspection Scope (81700) (92904)

Evaluate the licensee's access control program for allowing packages,
personnel, and vehicles to enter the protected area to ensure compliance
with criteria in Chapters 6, 8, and 10 of the PSP.

b. Observations and Findings

The inspector reviewed appropriate access control procedures to ensure
that the licensee provided appropriate access controls for the PA.

Personnel, hand-carried packages or material, delivered packages or
material, and vehicles were searched before being admitted to the PA.
Security personnel searched for firearms, explosives, incendiary
devices, and other items that could be used for radiological sabotage.
These searches were either by physical search or by search equipment.
Vehicle searches included a search of the cab, engine compartment,
undercarriage, and cargo areas.

The inspector found the following circumstances concerning personnel
access control. A picture badge identification system was used for
personnel who were authorized unescorted access to the PA and VA.
Personnel displayed their badges while within the PA. Visitors
authorized escorted access to the PA were issued a badge that showed an
escort was required and were escorted by licensee-designated escorts
while in the PA. The licensee used biometric hand geometry to ensure
personal identification of individuals entering the PA.

As a result of violation (VIO) 50-390,391/97-03-01, the licensee had
enhanced access controls at the PA portals through the following
corrective actions:

During scheduled shift changes, an additional officer is posted in
a position where one of the officers can constantly observe the
approach to the turnstiles and have the capability to immediately
lock down the turnstiles if any problems are encountered.

During times other than shift changes, the number of available
turnstiles for entry to the PA was reduced. If the access control
officer cannot constantly observe individuals entering the PA, the
turnstiles are locked down until full attention can be returned to

*the turnstiles.
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A line was placed on the floor to control the entry process to
allow a single individual at a time at a specific turnstile.

Field note 97-013 was issued to define and emphasize the
responsibilities of the access control officer. The officers were
trained on the expectations defined in the field note.

* Security management has been counseled on the-necessity for
carefully reviewing any security correspondence from the NRC.

On August 15, 1997, Administrative Order 2.2 was revised to reflect the
requirements listed above. Also, training of all officers on the
requirements of Administrative Order 2.2 was completed prior to
August 15, 1997. The licensee's actions were considered adequate to
close VIO 50-390,391/97-03-01.

Access control program records were available for review and contained
sufficient information for identification of persons authorized access
to the PA. The licensee maintained access records of keys, key cards,
key codes, lock combinations, and other related equipment during a
person's employment or for the duration of use of these items.

The inspector found the following circumstances concerning control of
the entry and exit of packages and material to the PA. Security
personnel confirmed the authorization of and identified packages and
material at access control portals before allowing them to be delivered.
The licensee used security force personnel and X-ray equipment to
identify and confirm that prohibited material was not entering the PA.

The inspector found the following circumstances concerning vehicle
access control. Individuals who controlled the admittance control
hardware that allowed vehicle access to the PA were protected in a
bullet-resistant alarm station. Armed security force personnel
controlled the vehicle access search area. Security force personnel
escorted non-designated vehicles while within the PA.

c. Conclusions

The evaluation of the PA access controls for packages, personnel, and
vehicles revealed that the criteria of the PSP were being followed. The
corrective actions for VIO 50-390,391/97-03-01 were considered adequate
to close the VIO.

S2.2 Alarm Stations and Communications

a. Inspection Scope (81700)

Evaluate the licensee's alarm stations and communication equipment to
ensure that the application of the criteria in Chapters 6, 8, and 10 of
the PSP and Administrative Order 2.0, Central/Secondary Alarm Station
Operation, Revision 5, dated October 17, 1997, were implemented.
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b. Observations and Findings

The inspector verified that annunciation of PA and VA alarms occurred
audibly and visually in the alarm stations. The licensee equipped both
stations with communication equipment and CCTV assessment capabilities.
The protected area alarms were assessed by security officers and CCTV.
Alarms were tamper-indicating and self-chOcking and provided with an
uninterruptible power supply. These alarm stations were continually
manned by capable and knowledgeable security operators. The stations
were independent yet redundant in operation. The Central Alarm System
interior was not visible from within or from outside the PA, and no
single act could remove the capability of calling for assistance or
otherwise responding to an alarm. The alarm stations' walls, doors,
floors, and ceilings were bullet-resistant.

The licensee provided means for monitoring and observing, by CCTV,
persons and activities in the isolation zone and exterior areas within
the PA. These means provided for assessing intrusion alarms for
possible threats occurring in the isolation zone and exterior areas
within the PA. The transmission and control lines used in the CCTV
intrusion alarm assessment system had line supervision and tamper
indication.

The inspector evaluated the equipment, operation, and maint enance of
internal and external security communication links, and determined that
they were adequate and appropriate for their intended function. Each
security force member.could communicate with an individual in each of
the continuously manned alarm stations who could call for assistance
from other security force personnel and from local law enforcement
agencies. The alarm stations had the capability for continuous two-way
voice communication with local law enforcement agencies through radio
and the conventional telephone service. The licensee had compensatory
measures for defective or inoperable communication equipment.

Eight randomly selected security shift blotters for November 1997 were
reviewed to verify that security plan and procedure commitments in this
area were being conducted and properly documented.

c. Conclusions

Based on this evaluation, it was concluded that the licensee was
complying with the criteria in Chapters 6, 8, and 10 of the PSP and
Security Plan Implementing Procedures for alarm stations and
communications.

S2.3 Protected Area Detection and Assessment Aids

a. Inspection Scope (81700)

Inspect the licensee's PA intrusion detection systems and assessment
aids to verify that they were functionally effective and met licensee
commitments in Chapter 6 of the PSP.
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b. Observations and Findings

The licensee installed intrusion detection systems that could detect
attempted penetrations through the exterior isolation zones and attempts
to gain unauthorized access to the PA. The detection aids and alarm
devices, including transmission lines, were tamper-indicating and
self-checking. Sensors continued to function normally during loss of
normal power. The licensee had compensatory measures to replace
defective or inoperative detection aids. The inspector found through
document review and observation that the licensee installed and tested
detection and/or surveillance subsystems for the PA. The systems
consisted of motion, E-Field, Infrared, and volumetric detection
equipment to discover and assess unauthorized activities and conditions.

Eight randomly selected.security shift blotters for November 1997 were
reviewed to verify that'security plan and procedure commitments in this
.area were being conducted and properly documented. While reviewing the
security shift blotters, the inspector noted that the licensee did not
have a preventative maintenance program for the CCTV and IDS equipment.
Although the licensee had not established requirements for a preventive
maintenance program for the CCTV and intrusion detection system
equipment, management agreed to review the maintenance work requirements
and determine if a preventive maintenance procedure was needed.

c. Conclusions

Based upon the above evaluation, the intrusion detection systems and
assessment aids were functional, well maintained, effective for both
covert and overt penetration attempts, and met the licensee commitments.

S3 Security and Safeguards Procedures and Documentation

S3.1 Security Procedures

a. Inspection Scope (81700)

Review a sample of implementing procedures to verify that the procedures
are consistent with plan commitments and practices.

b. Observations and Findings

The inspector reviewed Security Plan Implementing Administrative Orders
(AO) 2.8, Inplant Foot Patrol; AD 2.10, Compensatory Measures/
Administrative Controls; AO 2.12, Key, Lock, Core, and Combination
Control; and AO 2.16, Security Equipment Maintenance and Testing. The
procedures were selected for review to verify commitments the licensee
made in the procedures. The procedures selected pertained to some of
the security areas inspected.
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c. Conclusions

The review and verification of commitments of selected security and
administrative procedures did not identify any inconsistencies or
noncompliance.

V. Management Meetings

X1 Exit Meeting Summary

The inspectors presented the inspection results to members of licensee
management at the conclusion of the inspection on November 24, 1997.
Interim exits were held on November 7 and November 21, 1997. The
licensee acknowledged the findings presented.

The inspectors asked the licensee whether any materials examined during
the inspection should be considered proprietary. No proprietary-
information was identified.

PARTIAL LIST OF PERSONS CONTACTED

Licensee

R. Beecken, Maintenance and Modifications Manager
J. Cox, Radiological Control/Chemistry Manager
P. Hughes, Radiological Control Manager
D. Kehoe, Site Nuclear Assurance Manager
S. Krupski, Site Scheduling Manager
D. Kulisek, Systems Engineering Manager
W. Lagergren, Assistant Plant Manager
J. Maddox, Engineering Manager
D. Nelson, Business and Work Performance Manager
P. Pace, Licensing and Industry Affairs Manager
R. Purcell, Plant Manager
J. Scalice, Site Vice President
B. Schofield, Operations Support Manager
T. Stockdale, Operations Superintendent
G. Vickery, Acting Chemistry Manager
J. West, Assistant Plant Manager

NRC

P. Van Doorn, Senior Resident Inspector
D. Rich, Resident Inspector
C. Smith, Engineering Inspector, RII
P. Taylor, Project Engineer, RII
D. Thompson, Safeguards Inspector, RII
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INSPECTION PROCEDURES USED

IPIP
IP

IP
IP
IP
IP
IP
IP
IP
IP
IP
IP
IP

37550:
37551:
40500:

60705:
60710:
61726:
62707:
71707:
71714:
71750:
81700:
92901:
92904:
93702:

Engineering
Onsite Engineering
Effectiveness of Licensee Controls in Identifying, Resolving, and
Preventing Problems
Preparation for Refueling
Refueling Activities
Surveillance Observations
Maintenance Observation
Plant Operations
Cold Weather Preparations
Plant Support Activities
Physical Security Program for Power Reactors
Followup Plant Operations
Followup- Plant Support
Prompt Onsite Response to Events at Operating Power Reactors

ITEMS OPENED, CLOSED, AND DISCUSSED

Opened

50-390/97-09-01

50-390/97-09-02

50-390/97-09-03

50-390/97-09-04

50-390/97-09-05

NCV Failure to Follow Procedure for Clearances and
Inadequate Clearance (Section 01.2)

NCV Failure to Enter LCO Tracking for Feedwater Pump Trip
Circuit (Section 01.3)

URI Safety Injection Pump Mechanical Seal Screws Missing
(Section M3.2)

NCV Failure to Properly Compensate for Removal of a Vital
Barrier at the Auxiliary Building (Section S1.2)

IFI Maintenance Rule Application to Level Switch Failure
(Section M1.2)

Closed

50-390/96-13-05

50-390/97-03-01

50-390/97-05-02

50-390/97-06-07

VIO Failure to Establish Adequated Procedures to Verify
Operability of Freeze Protection Equipment. (Section
M2.3

VIO Failure to Position an Access Control Officer to
Adequately Observe Protected Area Turnstiles (Section
S2.1)

IFI Evaluation of-Chemistry Surveillance Failure
Documentation (Section R8.1)

VIO Failure to Document Personnel Contamination Event
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50-390/97-09-01 NCV Failure to Follow Procedure for Clearances and
Inadequate Clearance (Section 01.2)

50-390/97-09-02 NCV Failure to Enter LCO Tracking for Feedwater Pump Trip
Circuit (Section 01.3)

50-390/97-09-04 NCV Failure to Properly Compensate for Removal of a Vital
Barrier at the Auxiliary Building (Section S1.2)

LIST OF ACRONYMS USED

AC Alternating Current
AFW Auxiliary Feedwater
AMSF Armed Member Security Force
ANSI American National Standards Institute
AO Administrative Order
AUO Assistant Unit Operator
CCTV Closed Circuit Television
CFR Code of Federal Regulations
DCN Design Change Notice
DG Diesel Generator
EDG Emergency Diesel Generator
ERCW Essential Raw Cooling Water
ESF Engineered Safety Feature
FPPO Freeze Protection Program Owner
FSAR Final Safety Analysis Report
HDS Heater Drain System
IFI Inspector Followup Item
IHOP Improving Human Performance and Operational Performance
IMI Instrument Maintenance Instruction
IPS Intake Pumping Station
KV Kilovolt
LCO Limiting Condition for Operation
MFP Main Feedwater Pump
MRC Management Review Committee
NA Nuclear Assurance
NCV Non-Cited Violation
NRC Nuclear Regulatory Commission
OE Operational Experience
OEF Operational Experience Feedback
PA Protected Area
PAl Plant Administrative Instruction
PER Problem Evaluation Report
PM Preventive Maintenance
PORC Plant Operations.Review Committee
PSP Physical Security Plan
RCDT Reactor Coolant Drain Tank
RCS Reactor Coolant System
RHR Residual Heat Removal
RP&C Radiation Protection and Control
SG Steam Generator
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SI Surveillance Instruction
SO System Operating Instruction
SR Surveillance Requirement
SSD Setpoint.and Scaling Document
SSP Site Standard Practice
SSPS Solid State Protection System
TS Technical Specifications
TVA Tennessee Valley Authority
UFSAR Updated Final Safety Analysis Report
URI Unresolved Item
VA Vital Area
VIO Violation
WBNP Watts Bar Nuclear Plant
WO Work Order
WR Work Request


